The binding of HIV-1 gp41 membrane proximal domain to its mucosal receptor, galactosyl ceramide, is structure-dependent.
The peptide of HIV-1 envelope gp41 (a.a 628-683), referred to herein as P5, contains P1, a conserved galactose-specific lectin domain for binding the mucosal HIV-1-receptor, galactosyl ceramide (GalCer), as shown earlier, and a potential calcium-binding site (a.a 628-648). P1 contains contiguous epitopes recognized by the broadly neutralizing antibodies 2F5, 4E10, Z13. However, similar neutralizing antibodies could not be raised in animal model using immunogens based on these epitopes. We now show that the structure of both P5 and P1 peptides, as measured by circular dichroism, differs according to their environment: aqueous or lipidic, and as a function of calcium concentration. P5, but not P1, binds to calcium with a low binding affinity constant in the order of 2.5x10(4). Calcium binding results in a conformational change of P5, leading in turn to a decrease in affinity for GalCer. Hence, the affinity of the gp41-lectin site for the galactose harbored by the mucosal HIV-1 receptor GalCer is modulated by the peptide secondary and tertiary structure and the local environment. Therefore, definition of the conformation of this novel extended gp41 membrane proximal region, containing the conserved peptide P1 and the Ca(2+) binding site, could help designing an immunogen efficient at inducing neutralizing anti-HIV-1 antibodies.